Regulation of T-type calcium channels: signalling pathways and functional implications.
T-type calcium channels (T-channels) contribute to a wide variety of physiological functions, especially in the cardiovascular and nervous systems. Recent studies using knock-out mouse models have been instrumental in documenting further the role of T-channels in sleep, heartbeat, pain and epilepsy. Importantly, several novel aspects of the regulation of these channels have been identified over the last few years, providing new insights into their physiological and pathophysiological roles. Here, we review recent evidence supporting that the Cav3 subunits of T-channels are modulated by endogenous ligands such as anandamide, zinc, redox and oxidizing agents, as well as G-protein and protein kinases pathways. The study of T-channel mutations associated with childhood absence epilepsy has also revealed new aspects of Cav3 subunit trafficking. Collectively, these findings identify novel regulatory mechanisms involved in the fine tuning of T-channel expression and activity, and offer new directions for the design of novel therapeutic strategies targeting these channels.